Observations
Cytological observations of somatic tissue have revealed P. freidrichsthalianum, Niedenzu to be 2n=22 (Fig. 1) . The basic chromosome number of Psidium is n=11 (Atkinson 1947) hence, this species is a diploid. The chromosomes were mostly rod shaped, however, few chromosomes appeared to be J shaped. Due to the small size of the chromosomes their morphology could not be studied in detail.
At diakinesis in majority of the cases there was regular bivalent formation. Eleven bivalents were commonly observed (Fig. 2) . In a few PMC varying pro portions of bivalents and univalents have been seen. Number of univalents have been found to be 2. These presumably have resulted due to the failure of pairing.
Occasionally a bivalent was observed to be attached with the nucleolus (Rig. 2).
Behaviour of the chromosomes at metaphase I was studied from a large number of pollen mother calls. An analysis of 105 clear cells is presented in Table 1 . At metaphase I generally 11 bivalents have been observed ( Fig. 3) . In few cases a quadrivalent ( Fig. 4 ) or a trivalent with three univalents (Fig. 5 ) have been noted. This is the first record of association of more than two chromosomes in a diploid species of Psidium. Bivalents oreinted regularly at the equator. In certain cases it has been observed that ten bivalents were lying at the equator and two uni valents were opposite to each other away from the equator. Their oreintation opposite to each other leads to the conclusion that they have arisen due to precocious separation. In another case ten bivalents with one univalent have been found at the equator and one univalent was away from it. It appears that no pairing has occurred in this bivalent ( Fig. 6 ). Occasionally two univalents were oreinted in midst of bivalents within the equator. In 6.66% PMCs single quadrivalent was seen. Maximum number of quadrivalent was only one. Similarly one trivalent has been observed in 3.8% PMCs.
Anaphase I was usually regular. Eleven chromosomes were observed moving towards respective poles ( Fig. 7) . However, about 20% PMCs revealed abnormal anaphase I. In 8% cases a distribution of 12 and 10 chromosomes was seen ( Fig. 8 ). About 10% cases revealed one to three chromosomes to behave as laggard. A PMC having three laggards and a distribution of 9 and 10 chromosomes is observable in Fig. 9 . Occasionally a chromosome was observed to be lying away from the spindle region. Besides these irregularities twelve per cent pollen mother cells revealed two dicentric bridges accompanied by fragment ( Fig. 10) . Table 2 Table 2 During telophase I some of the laggards which were unable to access the poles have been observed lying in the cytoplasm. Some of the stray chromosomes oc casionally lead to formation of micronuclei.
Metaphase II has been observed to be regular in most of the cases. Occasion ally number of chromosomes at the two spindle deviated from the normal. It was due to unequal distribution during first division which gave rise to two nuclei having different chromosome numbers. Occasionally one chromosome was oriented between the two metaphase plates (Fig. 11) .
Anaphase II was regular in most of the cases (Fig. 12) , however, 4% cases revealed a chromosome lying outside the spindle region. Sometimes 1-3 chromo somes be haved as laggards. A PMC displaying two laggards and a chromosome lying off the spindle may be seen in Fig. 14. Spindle functioned regularly but 2.56% cases revealed collpase of one of the spindles (Fig. 13 ). The observations from 78 well prepared pollen mother cells at anaphase II are enclosed in Table 3 . 
Discussion
Psidium freidrichsthalianum, Niedenzu a diploid species reveals association of more than two chromosomes resulting in the fromation of ring and a Y shaped con figuration. This presumably is the first record of multivalent formation in an diploid species of Psidium. The highest association observed is a quadrivalent and trivalent. Both these configurations have not been observed in the same pollen mother cell. Raghuvanshi (1958) reported in diploid Citrus assamensis 18 chromo somes, forming one quadrivalent, six bivalents and two univalent. He explained this condition as having resulted by pairing of non homologous chromosomes, McClintock (1933) and Burnham (1934) observed intimate association of non homologous chromosomes in prophase of Zea mays but due to lack of chiasma formation in this region this association could not persist upto metaphase.
In P. freidrichsthalianum, in addition to trivalent and quadrivalent bridges have been observed. This is of great significance from evolutionary point of view because it clearly indicates the role played by both translocations and inversions in speciation. Here is an instance where both the structural changes translocation and inversions of major evolutionary importance in plant species occur in the same plant.
The inversion heterozygosity appears to be more frequent than translocation. The explanation of this is found when we consider as to how these structural changes are produced. There are two distinct stages in the production of structural changes chromosome breakage and reunion of fragments. A fracture of chromosomes produce two "injured" surfaces which are for certain time capable of reunion with other surface any where in the nucleus (Muller 1940 and Helfer 1941) . In case many reunions are possible, the fragments, whose ends happen to be geometrically closest, have the greatest chances of effecting a junction.
In this species of Psidium appearance of univalents at meiosis is fairly common. The univalents arise in three ways. It is either a chromosome which has altogether failed to pair at zygotene or it is one which paired to form a bivalent but whose two component chromosome separated at diplotene because no chiasma was formed between them or due to precocious disjunction of bivalent. In the present material zygotene and pachytene stages could not be studied. Consequently it was not pos sible to determine whether exactly the occurrence of univalent at diakinesis and meta phase I is due to entire absence of synopsis or due to the subsequent disassociation following synopsis.
Appearance of univalents is influenced by translocation, inversion and hybridi zation. Dicentric bridge configuration has been seen in P. freidrichsthalianum in one or ocasionally two bivalents. Presence of inversions in this species obstructed in regular pairing. It appears that inversion as well as translocation effects uni valent formation in Psidium freidrichsthalianum, Niedenzu.
Formation of univalent in the present material may have also been effected by environmental factors. Environmental factors like temperature etc. have been demonstrated by several workers to effect the behaviour of chromosomes (Heilborn 1930 , Katayama 1931 and Sax 1931 . Working on Ribes Meurman (1928) reported a marked variation in conjugation of chromosomes in different cells of the same anthers which he explained as due to differential nutritional condition of the cell. However in the present investigation special care was taken to collect the buds. The collection was performed when the environmental conditions were quite normal. The plants were well irrigated and healthy. Under such circumstances the effect of these various environmental factors were reduced to minimum. No doubt the fact that these various factors might have also caused univalency to certain extent in Psidium freidrichsthalianum can not be ignored completely.
Pollen sterlity in the present material has been found to be 50 per cent. This may be mainly due to production of gametes with duplications and deficiencies for Cytologia 42 certain chromosome section.
Since the duplication and deficiencies are generally lethal these unbalanced types are destroyed and the reproductive potentialities of the plant are significantly reduced.
Summary
Psidium freidrichsthalianum Niedenzu is a diploid species having a chromosome number 2n=22. Quadrivalent, trivalent and univalent have been observed con comitant with bivalents. In addition to this dicentric bridges accompanied by framgent have been seen. It is presumably the consequence of inversion crossing over at the preceding diplotene. Beside these, other abnormalities such as pre cocious disjunction, unequal separation, lagging chromosomes, spindle fusion and stray chromosomes have been recorded. Pollen fertility is 50per cent.
